Abstract: Li-Ni ferrite has gained great scientific elicit owing to of its unparalleled properties and applications. The copper doped Li-Ni ferrite has been synthesized by sucrose method. The structure was characterized by X-ray diffraction, which has confirmed the formation of single-phase spinel structure. X-ray diffraction and FTIR data reveals the formation of cubic structure phase. Unit cell parameters vary with copper content; overall variation of the unit cell parameters obeys Vegard's law. The main absorption bands of spinel ferrite have appeared through IR absorption spectra recorded in the range of 300-700 cm −1 . The copper concentration dependence of lattice parameters obeys Vegard's law. DC electrical resistivity of the prepared samples decreases with increasing in the temperature which shows the semiconducting behaviour of all nano ferrites. The most prominent influence copper doping on the electrical properties of Li-Ni ferrites has been reported.
Introduction
Spinel ferrites have emerged as forefront materials in the field of material synthesis and engineering which is attributed due to tuning properties and their vast applications. Ferrites are technologically primary materials that are used in the manufacturing of magnetic, electronic and microwave appliances. Some of their traditional applications include microwave devices, as contrast agents in magnetic resonance imaging (MRI), transformer applications, solar hydrogen production, sensors, catalysts, multi-layer chip inductors, high density magnetic recording, telecommunications, etc. [1] [2] [3] However, in recent years, many new avenues have opened and the latest research on spinel ferrites has developed in innumerable directions, increasing their potential applications to a much greater extent. [3] [4] [5] [6] Chemical routes are used due to simple and economic way for producing homogenous ferrites with beneficial stoichiometry, homogeneity, narrow particle sized distribution, and high sinterability at low temperature. 7 Lithium ferrites have become significant materials with their high resistivity, low dielectric losses, high Curie temperature, square hysteresis loop properties. Due to which they are used as microwave devices like circulators, isolators, and phase shifters. [8] [9] [10] Lithium 
Results and Discussion
The X-ray powder diffraction patterns of the Li 0.5 Ni 0.75-X/2 Cu X/2 Fe 2 O 4 Ferrites (x=0.0, 0.1, 0.3, 0.5, 0.7 and 0.9) ferrites are shown in Fig. 1 . It is observed that all the peaks in the pattern belong to the cubic structure (spinel) and it is confirmed that the samples have pure spinel phase. 19 The diffraction pattern analysis by using (220), (311), (222), (440), (422), (511), (444) and (622) The average crystallite size of the prepared samples has been calculated using the following Debye-Scherrer's formula 15 . 
Lattice micro strain () =cos/4
The Williamson -Hall equation is used to calculate lattice strain, given by
where ε is Lattice micro strain, D is average crystallite size, λ is the wavelength of X -Ray used, β is the Full Width Half Maximum and θ is the Bragg's angle. From the graph slope is strain and reciprocal of intercept will be crystallite size of the sample. Comparative analysis of the parameter like crystallite size and strain found good agreements and Tabulated in Table 1 . The dislocation is a crystallographic defect in a crystal structure. The dislocation density gives total number of dislocations (ρ D ) per unit volume of the material. The distance between magnetic ions (hopping length) in A site (Tetrahedral) and B site (Octahedral) were calculated by using the following relations: [15] [16] Dislocation Density
where a is lattice constant. Table 2 . Figure 4 shows the IR spectra of the ferrite samples in the range from 400 to 700 cm 
15,17
Electrical properties Figure 
Variation of Electrical resistivity () of ferrites temperate (T).
The temperature-dependant of dc resistivity (log ρ Vs 1000/T) was measured as a function of temperature for all samples from room temperature to well beyond Curie temperature, which is described in Figure   5 follows Arrhenius plot. The change in the slope is observed in all the samples. Such a change is either due to Curie temperature or change in conduction mechanism. [10] [11] 13 The resistivity in Li-Ni-Cu ferrite materials decrease in with increasing temperature, evidences semiconducting nature.
The conduction in ferrites is due to the hopping of electrons from Fe . [10] [11] [20] [21] The discontinuity is caused by the ordering of Fe
2+
and Fe
3+
ions on the octahedral sites accomplished by a small change in crystal structure. The change in Curie temperature and activation energy (Table 2) is mainly due to spin ordering of electrons. Therefore it can be concluded that there is a predominant change in conduction mechanism due to magnetic phase transition. The electrical conductivity in ferrites can also be shows the semiconducting behavior of nanoferrites. Thus we summarize the significant influence of the copper doping on the structure, mechanical and electrical properties and Li-Ni thick ferrites were reported.
